Testing of extracorporeal membrane oxygenation circuit related hemolysis using long-term stored packed red cells and fresh frozen plasma.
The resistance of blood used in these studies to hemolysis differs markedly from that used in neonatal extracorporeal circulation under clinical circumstances. In this study, the possibility of using expired packed red cells to determine hemolysis caused by mechanical and/or environmental factors was investigated. Packed red blood cells stored for 42 days were mixed with fresh frozen plasma and the resultant mixture was divided into three groups, two study groups and a control. For the study groups, two different centrifugal pump heads (Medtronic BP 50 and Jostra RF 32) were used in an extracorporeal membrane oxygenation (ECMO) circuit. Free hemoglobin, lactate dehydrogenase, lactic acid, pH, potassium, and glucose were investigated at various time intervals. Hemolysis did not differ between the groups. Free hemoglobin increased in all groups after 12 h. Lactic acid increased linearly in all groups up to 12 h. Glucose and pH decreased steadily in all groups. Hemolysis created during mock ECMO did not differ between the circuits using the two different pump heads noted. Human donor blood stored up to its expiration date is a feasible medium for mock circulation tests of up to 12 h duration under the circumstances described.